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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the additive 
quantity of Cu particles and improve the stability of a 
paste, by so forming the paste for conductors as to 
distribute at a fixed rate Cu and insulation particles 
with respective average grain sizes of respective 
specific scopes in a thermosetting liquid epoxy resin of 
a specific quantity. 

SOLUTION: Making Cu particles 3 of conductive particles 
have an average grain size of the scope of 0.5-8 |im, 
they are contained in a paste composition with a high 
concentration of their contents of 70-90 wt% to make 
high the contacting probability of the particles with 
each other. Using as insulation particles such oxide 
particles as silicon oxide and aluminum oxide, the 
average grain size of those particles is selected within 
the scope of 8-20 ^m. Then, the additive quantity of the 
insulation particles is set to 0.5-15 wt.% relative to 
the contents of the Cu particles to improve the 
stability of the viscosity of the paste composition. The 
contents of a liquid epoxy resin in the paste 



composition is set adequately to 6-17 wt.%. 
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[HUCTI1] VLT<DtfLftZ$t2t7*-)\<%mm#» 
(.&) y-Zjti&tfiO. 5~8 um©Cufi^7 0~9 0 
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-1. 5m' /g-C*9. fioJ?®&£?£g# 1 . 0» 
S%J-XK©C u 7 0 - 9 0 as%, 
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1 5SS%. 
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(d) a{k#jo. 5~5S*%. so* 
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ifrftT^s-^A&tfSjt^n-i^A©^ 
SrftS*£T-2>f?l*JI 1 ^rc* L 3 <,»1**i!Wce«©£7* 

-iUjflsafflaMt't-^ Hasan. 
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»t-T*ll3Wll. 2. 3X1*6 (cett0K7*-*ft 

■wests t r 4tt«a 1 ft t» o 6 « 

ftWcEtt©e7# i-IEdHi 
yyj/i/AiXf-Mklyfci^+Mfc^J* l 0«SS8 so 



10-256687 

2 

«±a*T*C ££ft8i£7£sfl#ili 1 fti» 1 3 t»r*i 

CWsWI 1 0 ] ±ia®{bSI#»/l^7-fe;t,fc£3fc$> 
4C i*«f«i-r*»«Jl 1 ftl>0 3f»Jft#>(Cl2i!t©t 

Ci«#JS l l ] Jhettffl*. ±iB«t*x*+^ttifll(c 
t§?§14r* 0 . *©»£# 2 0 0 •CfiU:***"*!*** 

a. 

[1**512] JbBttM*. 7 
h-Jk ^JU*;H^h-;U7-bf— h. 2 
-2 -4 h 'jy ?^>if>> ; *--iU*y -^yKKi^. 
f-;l/^6 iMtfftfc 1 SJiLtfr 6 ft 6 c £ TSUI 

tft*% i3] '>ft < <t 4> i m<mimmt zmu 
-wicnim i ftc>o3f5ma>ccfe$&©g#^-x k 

*S^{kOTfi8Stf7*-.fr*f***U tJT*-* 
**K J: 9 SttOTIHI WS«tt£iR3 ftfc7 V > h BEiM 

as. 
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7 >; > KE«lgfie(CBg7* fc©r£>*. 
C0002] 

CfieatETOSttBl 2*P. m^tSS©i§;ttf>6fb. /MMbteft 

lsi p B t i^g|5o a ara©smi3g! ; &ft^»i-c««i 

tt£-f>7K7*-*a6l«j*t***5. 
[0 00 3] -«©^7^^x^*">^HSfi«CfflC^ 

<E>n^J; 5ftx;U-*-;USStt«. Rii?LCc3IStt©^ 
S5r ^ •> *T S C t V mffiO&iiW&Z'n *> fc©. £>S 

ft^£©Jtramffi«c©^s«i-r * c t \mwch 0 . * 
fc*. -e©a5^{c^E*«gi5D o o©^ffi7> p*«aw* 

c 0 0 0 4 ] c n6©nwi*j»*r brma?L 
r ft < . 9Ji£«©¥#;?# * -c©?i4B! w-c jtaa* 

ccy -^*r -sister s«fi±B©?L«:S^. n^sa 
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Zfak£ikhl5& (^83iB85 2- 1 0 57 0 5^) ££' 

tcastteasiaa***. 

C0005] ChK^Ot. -f>^-t7*-^«*». 

lug ?y > hg«©ffiW0«ro««£ff«©ttK"c»tt 

Sam©*©**WrejtST A 0 . 3 6«cS«SiJS(c «> 
Sffl?U><& < H£ttfcft*Vt<,>S (1MT5 - 0 7 7 8 
40^, #GSBS6 1 - 1 9 1 6 0 6#) . l/*>bC©8 
<W*tf. #9*xiK+&'»fc) «C5S 

tf&a£Fi<s-r-5©-cAs#, g£j?R0&©e7*-;u 

JSft©8&@#fii/tffitt 1 0-*Q • cmgg£it?<. * 

h»«©eatt©j£THB#»3ti"ci»s. 
(o 006 ] ^>^hrr*-ju^cciBV»-ctt. trr* 

-;W^{$(7)^fiX«. tT*-^^©#i*^-^ KDEPJ5J 

*.«. *S^HF^5 3 2 6 6 3 6-5f) . 
[0007] 

**<&»>. *fc. t-hiM*;^©«J£7jangDiI 
( 0 0 0 8 ] <S»*<D^P)*-5l^*Slott#IRS'J€:aiJjn 

rh^va. &7'u*©^b4>Kcttfcj&#©#2Scc 

*lrt*4Gfc9. &M>ttiSig5S0?S<!:©&»;W^<&3 
Pb1JS*s* o tc. * tcWm&rtC*--* h «t>©«J!g^A:W 

fc. 

co oo 9] ^^©gfti-ratcsB. iasis««: 

t, T JgfiS l< fc -<> ?- ^ 7 * - ;Ua»<*©@ «£tn©'h 
«4*j***C £fc. *»W>BWtt. fitt 
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[0010] *3S"!B©f6©@ffJW:. C<D<fc ? ftif flt^- 
* h ©<£ffl{C J: 0 flMHttKlM, fc-f>tt7 * - A*H* 

[00 1 1 ] 

[»H*:IKfcr*fc»©*8] <HUr§x. 
ta^©te«t4^ t £-S©tfl-£-CX * ^fltWC^ 

«:«. N<c£fR 0 fc*ffl&C u tt^-fflS© 

fcHMaateBar. g<bf$tc«. at4Cuii-HaE©« 

©r*5. 

[00 12] *mitt. I£b<»±> Cu& 

: F-tje»ift : f©2«©7 7-***i**i¥*ittg*i* 

.©8J£f8H©*fra*»S0T. C©iWM4«JiMl!*fc: 
T*-iH*J«c3c«cr8Mb3-tt*Ci«cJ:*>flMBtt©J« 
i>er*-A***«fiW4. t©<fc5&-<-x Mi. 

S*fcjca*. (a) W-im&WO. 5-8um©Cue 
^7 0-9 0fiS%<!:. ( b ) ¥*J&S#8~2 0 urn 

ommn* o . 5~i5 ms% i . ( c > nmtwmt. 

fc©r*2>. 

[00 13]*^«. *^k. ±ieffl^©^-^h 

IW«frL. fcr7^-;l'*lf*<Cj:')Smg^PBl*i^W 
tmztitc? 0 > hig^»«*^tf. «Rttd>«c < i 
1 aW±©lgiftSttll £ 2 J!WJ:©S©B£*tr 4 fe© 

-c. ^-^ hsfb«j©«(*-ct7*-;ns^^f ^^a 
7* > h s««rffi«-r 5 1 ©r* 

[00 14] 

.^^*>-5. -e-©^WS«, 7 0r-9 0Sfi%©teiB<b 

u c©ear«. «<*&^i3±©swFg^iS< > s 
j: -s ssa^^ttjb n> fcts©zia£ft6s-r snct* 

■c*5. 7 0SS%*SI-c« > aS(*8flH]±©i£fi4$& 
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[00 15] $/c. CufiWttStt. C©<fc5&<gl> 
HWfitAfilt. MIHtt4»*fc«Mcra. **9**ia 

ar 5 1 f b5©s fcKt*#«4>-r * . -;&taa * * £ o * 

HSKft«*<*OEn»l*«HMfc«cS. C©fc*cc. Cu 
&•?•©¥$&&** 0 . 2 - 8 u m©KHCC* 5 C 

[ 0 0 1 6 ] C u&^OltftffifatJ. h©ttJ£Jb 10 

^£Wx.£fc#CC{*. tl#&«:/h<*i<>©#J:< . ±12© 
0. 2~8um©BH©¥**ft*lMKCl''C. tkflffi 

is©*iw:o. 5m* /g^a^r*o. sccg 

$L<«0. 1-1. Om'/gX&ZCtWmtls 

[0017] Cu6?«Ol>t». mx. '7 U- 

0. il{*7 -< ^-il/TCui&T-tf:. v-Y^U-~>3> 
©Will ig&ft^tflfitg©^^©^^*^© 
-C*5#. L*>U Sltd*«-M«cSffiMit$n : g< . 20 
*!£BB-ctt. |Bf&^©^bByg^t'T*-^«f*©^^ . 
tt£ffl«TS C <t t &£/ctf>^f»^©«ffiK::teW £»JR 

[0018] :x«c. h^oieiMi^Ko^r. m 
cutt^-j:*)i4a*^*<sn-r. ««^« 
HiR-rsfc»©c u8fi*K^-x h*tc»a5t?n. 

iiW64i/tCufit^«P©«tt«S*t9»n3-S5. Cttcc 

o &K@wffiia©^ s <. w > er * - >imft&^m 
vzz. Brrrnts. cu&^iofcmft©*^*^ 30 
mmtzcticj:*). ttBLfc»*3aB-r*«i«iocutt 

*OttS#*ifV>fc*K. C u&T©-Si5£*£&«t 

C0019] aetssms. 8 ~ 2 0 u mommwmn 
g#g£o<. */c-e©^ME«. cue^©±geas»n 

StcftLTO. 5-1 5SM9«**££U>. tttttt?© 
aSDDtt. £&EO0JB#©^-;Uttg©££tt*fl±$tf 40 

tt^as-e -5fc«>© vx**ejjbj** y s 

h. c©v**±fcx*-y&£-C'<-;* h*B(9&fc 

r. C©*S*. ISJO^-X f-TEPSiJ?:»0igTt^-^ 
S. ChCC<fc9En»JB#©^--* ht&ttf&JWCJJFLo 
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<ShTi>*fc«t>. $At3W3©i&J>«:*t-r2>l£@Lh^ 

ff 5 Jttltt-Wi. 8 - 2 0 a m#SS 0 < . 

*fc*©89n*tt. 0. 5-1 5SCKtf£*U>. 

[002 0] mmsL+bvxui. mmmt>GtsMmt> 

««r*4. WtttWtt. W*.Bt. SMk^-fSfUs 
iO, ) . Stftr;us-^i, (ai, O, ) . mb** 
i"?A (CaO) . Mfb-7**i"7A (MgO) &£'© 

■MjkUittWff* i> < flffl $ ft s. 

[0 0 2 1 ] *fc. IBWa-T-KO:, W«TOil/t. S 
Sfitt*4©SBIfi«:*ji»-C^-^ h*-CC utt**Jf 

* o . c (0jft*»6. wntmoflcf bats 1 o o -w±» 

S£ b < . WC. Wb*# 1 5 0 -C«±-C*ti«? 6K 
«fci». c©»c«. c©*>f». ^U3->«J|g. * 

Hi) . T^'J^fflJi (JfiUKtt. ^>J^^;l/^i»i"; 
[002 2] *|»BCC*fC>-C»S. 5 tftHtt^a 

CCAu. Cu^N i &£©£M£»IM'7**0fcfc© 
**tt»3*a. *6»ti^©^«Jl«. Cut4^i«MU 

©S®^mi4©fc«>. 3 ^>(c tT*-^aitt©fil«86tn 

[002 3] iX«C. h*©«t»;©i**->WBg«c 

o<,>-as. ^-xht3«:±iacui4 : fsc;ffiis&^©7 
->g})!§{s. -*r«i»»ffl©i»#ttfiMii**j«r*te«> 

©i*^i/^fl§©^-X htt3^©^Wfi«S. 6 - 1 7S 

<msmK.& ^ as»©sinffi©iE«j%«i^ icttmh 
eror. «{kb/c«(*©@wct«rfiTS-tt4tti6i* J 4 

OS. 

[0024] ±iaE£©jg#7 ^ ^-5;ilirSS(c^8i-r 
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Ztdbtcte. xtf+v&BItt 15X10' cps WT© 
ttK*yWT?* 0 . ^hW±©ttK©x**->®l!§£ffi 

g0<»<&9. ^-X httS* J 2 x 1 0* cpsJiLL 
[002 5 ] &tt©itf*M£JISil<rfi. tA7xy 

IS. !8«Kx#*t/ttllB. 7i>Si^->»t*0 
J:^«c v ^^^^©xtf^aSrWTSiSttx* 

*H8flt#£ffl;*ft. *?£0<tt 3fclt©xtf*->S 
fc. S26#£^<KT£fc*CC«Kx**^l§Jll§£#^ 

[0026] «^x^+^a§i urs*. *w 

if V v-y^xxf-;Hbl//cx.-i<+Mt^»* 
fcoJ&tt*^L. Ic.^tC>FtT-5.il8«Biai^* J ^t^fcJf)X 

#*i/»j»<pK: i oaascfeLhiB^-rii kt*-ju« 
[0027] «{kjW{coi»r«. jRtt*#*5'WJra*i8 

yF«W>7 5>3MMk». 3- (3. 4-^^aa7i 
— ;U) - 1 . 1 -S?^WSJR9F©^*?fcS?*kSl *R* 

iU7*:/flBM>5*«R7 5>* (7S>7^? h) ®{fc 
[0028 ] Ch*>©«{tffJ©*-C. fcJC-^-X hffilS 

fcH^©»fiEfflB{k»MKW». Uiatt^tl^ijS 
[0029] sfclSPJ©^-.* hffll&WCJi, iSSD^SSllQ 

©«^cfaa&tt4SHW-*«>©"c*4. **mo*- 

IM£&Cfc9 *5C J: ^^©JWW* 5 ** 

iffiJ?X1Jj*«C2. 0%WT«i±ge<DJ:7«C^*^« 

fmmc2. ox«Tr**i«3iflW±M«tt<. 
^BfrieOcfc^K^-x hfim©CT*~*%K©liK<f 
vx ?±-cei o jit? t *©» o #n< ft o Ensnx e- f 

[0030] S£*tt. C© J: 5 tCjgffilSSJfflCSSSttfclfc 
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htofc*. gffl£SOT*c£r«©#tttt¥ffc7 -< 

r*ci#"c#*©r**. 

[003 1 ] *j%l|©«^«I©/c«E>©SBWi t,T«. j& 

<om&&2 0 0*C«±r*-5t>©*i»ffl3*l4. c©<t 
5&jg#l£0^TS<!:. xf-Jl/tfJl/fcT h-Jk 7?;l/*7 

-4 h j'^;u^>i'>v ; ^-^*>'^ vBSKxxf-A/ 

©WR'N3aiir*iR©a»Ei»i^©vx*±©x*-y 

jftD#&<&9. lo, c©trT*-^3E«^©SSt 

«B4©aui»«»©iirtiMinE«:* -5 1 «>«»©-«- 
x nkt»i/tt*iR©«h©iMfe*i»±-rac 4*»tr* 
4. .c©«fc$tcWiB*©i&*i*i&±'c*4©tt. ±ks 

M©ftAtf MUE <fc 0 « < . 8 #Jtt±ieSJ§figtc fc 

*i. «R*w©wk ufca-c* no»n >. 
[0032] *^«c«tn«. c©<t5«:i/T. <£ttS 
rfi»Rtt©tr*-i«6«ffl**^-^ msH&an* 

e>n, 8*CC-f>^KT*-*«««r^*iflWltt©* 
«»{k©fc»K:«MI!M!lWktt»ISi/- h*s«M3n 

4. c©/ca>©7"';7 - u^iL/rB. ^^xn&ftffl^x 
sfiu. §wRj©^i/^K*©»*#^y^uy 

J:0K kttll < * b ©^<aa5tS8i. ft «tt©iW: 0 
[0033] 61T. ^OKT*-;^^^- 

KSinri. 0 1 ». ^H7 - >; > neass^fPKTS 

ifi. 7"«j>hS1g6«»)i«ttK iS?54 (0©t§^« 
SiK>'-c^-^{C^fiS$nfc«*S4 1 a. 42a) . 
^-Xh3 0#g*kLfce7*--Jl/iS#l 3i*»P>^o 

[0034] ffiesw i i i/-c». ^aaenrfco . 

■CB. 7*M7'uyi 0 02 (A) ) ifrSft. .SM© 
50 X/9XIMW>T9 5 KIWHW)«WliX«^lt*«C*8Mk 
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tc. *5Xi#t^» < #5 

*S'WISJ'-h) . 7?; KisK*f«tf (77$ Ktt 

[0 03 5] 02 (A) iCis^xmmS^y'>)7'Vif 
1 0 CC«. ma?L 1 3 . 13£J£fi£G-C. K7*-JH 
3. 1 3i3i-i£. SilTll 3. 1 3©^CCtt. — « 

«fc*?U!)oi*<««sn5. @2 <b) mis?Li io 

3. 13«c. ±jS<03«*^-^ F3 0a$c«3*i. 02 
(C) CCtt. ^'J^Uyi 0©Plffil 1. 12£S3?S 

4. 4-ctt3A,-c<&9. 02 (D) b. ^y^u^i 0 

©S?S4. 4^67"U^(CJ;f)/I]* l JfflE?:l/r^E»L 
u y 1 0 «E*§ $ h"CJ***W < tt 0 . SW^Hg^b 
•J 1 0CC|gitfcBii?L 1 3 tt. fln&*IOE&«C^- 

x h 3 o*nWba«:Kr*-^ai*3 <t3*iTi>2». 20 

[0036] C 0>ttffi®9tt 3 tt. EIUS 4iT_hTKB 
W®R©S***fcr. 02 (E) tt. Sffi©S3?g4 

i. 4 2*»ii (x-;f>yf) or. frS©^^* 

->£0Jd£U ftOX»4)fl$S4 1 a. 4 2att@JSH* 
itti. ^ffl(C^P>n*7 ,| J >hSffi«. cog. * 

<. 

[0037 ] 03 (A. B) Ktt, ±ifi0^y> KE« 30 

1 SrfiS^tiXflSrTjVrtf. 03 (A) ttftCCfc*?-'; 
>hSS6©SUW (±Tffi) K. K«C02 (B) 

u/csa?L 1 3 idw^-x K**«i/fc^ 7uf 1 

0. 10**Sb. *®Bffi«:;*6tt:»IS4. 4£*tE 
Ur6ESUTl».5. C©tt.<g-C. J:Tffi©^*54. 4fr 

6»s»j]DE-rn«. 03 (B) {c^-rjc^oc. swim 
<d^&4 i b. 42 bnuyi-^r^-^mw3vntm 

JCkTffi©*«4 3. 4 4 £3fS©^ *->»«©«& 40 
«:xv*>;/Jjoi-rftti. C©0<i©<fc5K. 4H©£H 
7--;>hS«6 lA^T*. ..£gCC<fc9C©Xg£$g 
OMLSrfixtt. J;9Jf&©£-t,^lf7"';>l-S«£fP 

[0038] C ©W©£IS7" 'J > FS£©JBJfofr£<Cte 
i»rtt. 03(C7nTJ:5«:. S©Mffi^'J > hSSK 
tt. 01©WB7* , ;>Fgfi*ffl<. i fc#. itfTUfe-e© 

^««tt < . fie*a***-#-*piiii:* > v > h 

f^Wca-SCittS^CcPIS. C©*i£. 
--»u©Bji?Uiwrt>-5-Ctta>-Cte^teta^*i<tc>. so 
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[0007] 

[SMHtfJBfcLJak-rillH] U>L&#£>. 
-|5]±^fflL^ i ^ ; 5r< =5: 0 t'T^-zWco^^aSiii^ 

[0008] ffi»^i§fJ$>2»^t±R(5tt^ffl5r» 

[0 0 09] **U!tf>BWfc1-*i:£*li, i£4l»^K 
3fc*L-tJfMUM y7t*7*wi^ftco@*£fiitf)>h 
SvW y^£'7*-;i^ffl^-*hffl)£ ! fij£*lftb 

t\ :<o^ yft'r*-;i/3S*t«kSiB:ffilia«o«5RW 
««Sr«lftU >r y^t'r*-;HJ<*coW^« 



[0010] *»5Itf>fi<0BWtt . CCOJ: 3 
[00 11] 

mz X h ffism& &TS *fc t*r WW* k «rt t 
<nx'hh. 

[00 12]*JHBtt» i¥L<te. ^-XM\ Cufi 
? k*B*fi : F<02»07 fn-e'tlWii?:^ 

«*MtC«±. ( a ) f«* ! 0 . 5-8 At m<7)C utit 
^7 0~9 0fifi%J:, (b)f«A«8-20Mm 
OjdSfO. 5-1 5m&%t .(c) JRflMWtiRtt 
x^xffl8!6~17Sfi%k. 36»fe«r4tt*S:#t* 

[0013] *^l±. $ ^>t. JJEfflriWy*-* h 
5r . S«W 1 Xti 2 W±^)t&»3feWiiS:«a t'T* 

^-xvwm<n&wx'\iT*-)vmiZfto&m 

[00 14] 

^* { J> h . -eco^-* SJi , 70-90»fi%c7)®Hk 
7 OSfi%*)lt'Ji, »*K^H±<0»IMBK 
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[0 0 15] ifc, CufifrOfiStt, Z<7)£o%&^ 
WDWifitfO . 2~8jum<?)Kfflfc:A*if:*<!& 

[ o o 1 6 ] c u a^jtaaawi. b<7)%j£± 

0 . 2 -8 m m«WW)Wfaa*tWIK . ttUffl 
«<0»i0. 1-1. 5m 2 /gjWta-CfcO. JIKfl 
*L<liO. l.~l. OmVgt'J>l)Ci:* ? atL 

COO 1 7] Cutt^«M*COV^TI4, 

;^J*lttttt*tntJWitf«lil«lIt» 

X'hhtK W»U fl^iHWcfaSKflsSJUK. 

tt£ffi*-f Sit fc&l>fcrtffl»*#£®K:fcttSK# 
iftKlil. 0 % WTTfc & C i: * { Mi L o . 
[ 0 0 l 8 ] <Xfc. h^wWMStffcovvc , *g 

WfiW5fcJW)C u&^fc&K^-Xb+fcftftSfU 
a»tA>i^Cuia^»«»)IMM[*i«03-*6. Ztilz 

1. «3««BlrfiSt^Svw y7t'7*-/N3ft* { £3l 

[0 0 19] SfiiSfli, 8~2 0Aim<?)EI«TOf4 
&d«a*L<. ifc**58an»i. Cuft^iESHm 
*fc*tl/C0. 5-1 5fiM%#32U\ IfiffcEr^cO 

bp *>. ieiK«KattfctT*-/Kc«j 

h , d fit: J: 0 EP$JB#<7)^- x b *S«*«»3PWC-h# to 



ttittBfi^i. Wtta**8- 2 0 m mifimt I < . 
*fc*«oaaillfi«» 0. 5-1 5M»%#S£U\ 

[0020] trti. mmh^m&m 
iwtwK?. ayxm-. ? mttt' 

WmX'Zl. «S8?£tt. IMfc*4* <S 

i o 2 ) . K-ftr^S-^A (a 1 2 o 3 ) . 

is^A, (CaO), BMfr?^**"^ (MgO) &k"tf> 
[002 1 1 2*. ttWa^Ctt. tiflfi!: Lt . £ 

LiSJfC C u tt^«t**3** ic*»4«s aware 

mt i< . wc. 1 5 oxm?'*fitfs &k 

Si) . 77U/MSJ1I8 (ff4L<ti. .-K'J^^M^^'J 
[0022] § fete. Ifi^^a 

CAu, Cu*Nifc£0>Aafc*ffl.X-y**Uit>tf) 
[ 0 0 2 3 ] mz. s<-Z b+<7)?S^c7)X7K^ v^BitC 

tt*tt*t, vT*->vwz%mk<r>muzs.'o . ±ie 

iz, xdf#^a^«fflli****Wt:flffiS*i.4. vS« 
<7)x,-K=Jf- ^fflBlco^-x b 4^vo-&* ft{± . 6—1 7fi 
fi% fc ti cr>tfmMX'& 0 . 6 ^-^ 
b < & 0 EPS"Jatt±raS k =S: 0 . 2 fc . warn 
f4^mffil k ^SNtttjWSft^itf . t - b ^ ^ >vm 

<r>tm^zmmw<r>mm<^mz®t&^tbmL 
<%h. mux-it. ^ttcox^jf ^mk<?y<--x v *\,z 

[0024] ±iaffi'&^S!*7 ^-SrSjiS^^-t 
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ftfcfcfctt. xff^lMMi 1 5 x 1 0 3 cp sWTto 

*L<*<*9* ^-^MS***2xl O 6 cpsULh 

[00 2 5] jg«<7)X,-Kdr^eiiikL-C{±, t'77x/ 
-*ASx4Mf v$BS. t'X 7 x y-^FfflX** 
81, KllWx^yWtt. TSyfixdMfiHMKritt) 
i^C. #f4H;:2fclL#x;K*i/S£W^ftft#x;j? 

[0 0 2 6 ] ttfc. i&KOXtf* vfflUk LTii. 
v-K*^U^i'*/Wx^r/MbLfex < if#>"ft^*l4* 

jJMfi'lMW'fc 1 0*1«KU:K£** k t*7*-/WB 

[00 27] WUWKOWCIi, *fcx.1«f 
f fc $ -li: & £^-jK^®4bffltf^^fiST'£> ft . Wc 
#l£M^-fftk. ^T^'TSH. *^jK^»hH5 
i;F»«TSy*Wb«. 3 - (3, 4-^aD7i 
XiW) - 1 . l -^f-;^3M)W)B#»flMfcffl. 

^7 * yuw<o5r«RT s y^k ( r $ y 9 V ) fflt 

[00 28] C*l<9<OflMk3HW«t»T. hffli* 

[0029] ^mffy^-x MUHMcli. jfflH^aaiD 
£*ift<oa*#4Lv^ jSSJli, ^-xMcSHLT* 
OttKat^aUBtt «r WW* t * . *JWH^- 
xhiAftli. t:7*wWc£*Sftfc«ilia!ffi»3ft. 
ftk£fc. »^4M^LTtf7*-/M=3te*Lfc8 
fWtjft4>l;:;tM F * { f&£ J>ft v ^i7' U 7V 
|y]St€r 4 tfc 0 t * C k tftc v » <k 3 n%tt<?>W%\tt i <&g 

-c*> ft . -eonnstiaj*!. tuwit^mmt 

i6W£.2. 0%&.TX'$>ixlf ttL 

1X9 kx-m o sitr k & o a { £ < * o e- h 

[0030] dtf>J: 3 tciOTJi8»<0*MUi*n& 



7 -f 7-$rttft$^i>^* { ^t . &&k ix&m&m 
-fftck#-e£ft<o-cs>ft. 

[0031 ] *%BflcO^%<7)/w^f?P)k LTli, 
«x^v^fl|(Cffl?§teA { J)0, flo, »4L<li, t 
2 0 0 x:ULht* 1. 1 WUft ? ix S . Z<r> i. 

t' h . rf-/^ A- 1' h -;WT -fc r- h 2 - 2 
- 4 h'J ^ ^-/l/^y^ y xsT-^t 7 A V»»x^ryP 

j»0* { ^< =S:0 , Eo, iWb'r^-zl'^ftfiOSftk 

ft. z<n±o\zW^<nWx-m&.X'%h<r)\t. kim 

wmwiwc. i tz&x-htMmtih'tMm \ > . 

[0 0 32] *JM!fc:J:*Uf. COi^CtT. (S*fi^ 

*ut^Jir 'J y Mm««*»JR^* i k*«Ifl8k Or 
ft, iHi&£«k LTtt, «fli*«* 5 «ffl$ix. *C * 

immizMzmmmmmm^- h mmti 

ft. ccOTt^T'jrw/kfCti, tfyzmm , &* 
it. ww^ruxnc^^WA^urw^ 

iO®^^< 5 5rftt«0* 5 (SSfiiS8S. ftiStt^ffi.kO 
S4L^. 

[0033] OT. *W«WtfT*-^*WB»* / <.- 
7 h *flJ»fc£J|7 'J V hatRoWtrHBIIca^* 

. H 1 14. ^17U y hiSI8««$:fm^ft 
^^^kOrftWBT'U >- h&W.6<r>mWffi£-*t 
tf. T0> hS^6(i»«S«l - M84 (0^%^»± 
gSKy ^ - y^zm^tltzmm 4 l a, 42a)>i* 
^-7b 3 0*Wt/ct'T*-^*l 3 kA^Oro 
TVft. 

[0 0 34] »flS*tlkLTii. ^4»^ixtfe0. 
±34 LfcMKW* #tt t ft . £W^jD»jDE-f ft^SPg 
X'li. T'JTU^IO (02 (A) ) kft§ix» ®tt^> 
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* : s®m>- h ) . = h-x^xsft ( 77 5 m 

[00 3 5] H2 (A) (Cfc^TWlSffOT'JTl^T" 

i ot«. ami 3. 1 3t»*ur. t*7*-/n 

3. 1 3i:S*l5. Jta?U3. 13co»j£tC«. HR 
fctt H 'J /Mc «U *fl,**rotc J;of{± f t'- Uz 

Xhiunxmrnztih. 02 <b) ci*. mai 

3 . 1 3(C, ±ac7)^*^-x h 3 0 (1 2 

(O w±. ryrwi o^jsrai i , i2imm 

4. 4Tii8^»0, 02 (D)tt. ryru^io 

*>«1?S4. 4*^TPXHJ:DJofijDESrL'r^E*L 

L-OH3B4, 4fcJS^Sii"C»Sl S&fc, 7* 

Xh3 0*flffl:aCh*7*-;l^J*3 t ZtlX^l . 
[00 36] i<0«SR<!0i?*3{i. ffiHSfrCLTIIflH 

WSf«Of5Mnt*fe-r. 02 (E) Sffi<0£B?S4 
l. 4 2iMX (lyfv/f) tT, ^ScoffiH^? 
-y^MU JniftOMIB4 1 a. 4 2 atiBKSJ* 

Hfflfctt-ii-^sr'jyh^lRii. com. ¥ 

<. 

[00 3 7] H3 (A. B) fcti. ±j&0)7VyhB& 

iz&MthJ-nz^-tiiK 03 (a) imzzirv 
>ym6<nffim <±tb) tc, RtH2 (b) t-h* 
ucs«?i 1 3 izmfri-z. h zitm ttzr u tv y i 
o, io«r*«u znjmizz^izmm. Aim 
lxsmlx^i. z<7)W&x\ ±.Twmm. 4*> 

tJoJRJnE-Witf, 03(B) lc>R*-J:$fc. *ttin 
C01&4 lb. 42 yrh*7*-^55«s3f $8 

ztitz$mT>jybmfc6ifimt>tiz>. z\cr>&, 

K±TBS<?)WS4 3.44 fcWaw^-VJWfeoiMi 

[0038] >io^^Jir u y hsawa&fcfrifcKis 



[0039] 

imm] 

ooMmvmwTn^m (#a (») k. a* 

r TA— 0 1 j ) tx^^Ig^IU^WM^ 
00x500ram(7)y-h?:SfflL. Z<r)?y7ls7<7) 
mfil<zmfr2 0jjLm<7)tfVJl^U>7 J>V-^£&,T)/A 

im^x. mi^^^mm^mitiKc^xoiz. 10 

0*C<OjUS? 1 0 k g/c m* OffTJt'ftS^-^. 

[0040] t7*->iitmmmfc*<-A htix.® 

mt%t>Vt,zyU-7Btt<DCu£mf& I F7 0-8 5S 
fi%t. f«l 2^mO«^^'J* (S i0 2 ) <T> 
m&fcTt: 0~~1 5Mfi%fc. 8f!lfi!c^ttTt'^7x 
/ -)V AMx,-K# ( «Mk ^ x ;UX.-K # ^ ( ft ) 
SL fp^rita-h828j ) 3SA%ty)V^'Ji\/ 

D - 1 7 1 j ) 9S»%fc . x^^xffll|<0flMUWi: L 
T. 75^7^7 h^-fb^j (HOT* (ft) tL ift^S r M 
Y-24j ) 3*fi%tSr. ZttQ-/KCT?I^LT^ 

[ o o 4 1 ] hi cufif^iMR. west Jt* 
fmm&co't.-x hiz^^xmiSLizfi^xEWfc&nx' 

(JIS K-71 1 7£W»LT) HJELfcO. 5r 

[0042] 3E«77&t±. fiieor u 7-^/±o.-kux 

h3 0 0g*--K»J'7U^VX#-i;-C»I t )a^', «8c 

[0043] ^-x h#3te«3*i.fcr'j 7V^jb^mrie 

-•KUX^l^V^-f^A^lfJIlL, <JC^T. 3 5jumc7)i8 

^T7l^Xia^l 8 0°C. E7l50kgf/cm2 T*6 
0^SJMnflEL.-CS[Sffl^7 -yH|[t»*Lfc. ISUt 

Ox.y^y^tfi^ffl^T«^^-y5r^LT. K 

[0 044] HHC'?-ix-? r ixcO'<-xb$rffl^7ti:§<7) 
iiMepSiJS:m«* s 2 x 10 6 cp sfiU:C$r4*r 
OTOItS^t. >f >-7-h'7+-;^*OSlW«fiiffli:. 
$r^"T. >f y->-t'7*-^*c0ll*-ffitn;ffl$:}i^-r& 
«TEPIBS»RK:»*L!t5 0 0»)KrT*-^ 
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izm&mfi-'cKm^tnimm&im. smx-m i o o 4 5 j 





mm 










/£/ m 


Ik* 

nVg 


«u 


y 7 * 


10 3 cps 




HUM 


* I 








85 


0 


2300 


7.1 


120 


2 








84.5 


0.5 


1540 


3.2 


150 


3 




2.0 


0.37 


84 


1.0 


1205 


0.5 


230 


4 








83 


2.0 


680 


1.3 


250 


5 








60 


5.0 


420 


1.2 


320 


5 








75 


10.0 


310 


1.4 


400 


7 








70 


15.0 


110 


1.6 


520 


8 




5.0 


1.20 


83 


2.0 


120 


0.5 


230 


9 


80 


5.0 


40 


0.4 


380 



*) m<omn 
[0046] ^ftia^tHJte^&ctdK. im%L? 

<7)=y>J f) ( S i 0 2 ) mHai^Mzm^C ufi?COjJ§ 

(Hi. «^«lHI^£^v*fc#&fcCuflH*JStlt 

ii^iofSJaT<oft«t(totttt*<fl^*i'C^4. 

fc *»<9 ittHtta s i o 2 tStfwaairtc J: 0 c u*i?c7) 

[oo47] (mm\2) zffmsmt. mft^-zh 
commit ix T^ea 2//m«cu^8o m% 



H. .•KU^f-zM^^UX-h (PMMA) , SlfctfU 

X7x/-;I/FSX^vffllii (fS^vx^X^dfv 
(*) H. r x t3-h80 7j ) t. WBWfcL 

xT^yrytYmm mm «*) sl a« r PN 

-23 j ) 3M»%i:$\ =»n-;M=TfiliU Cfl 

a^fe^ss'jtmsf^^-x us* ( 

[0048] a***-* Hi, Itftffl 1 1 mm<07 0 7 

[0049] 
[«2l 
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ft® 


to & tt * 






its 

# nv 


w t % 


ftK 
IO'cps 


10" '£2 cm 




5 


> y # 


12 


5 


420 


1.2 


320 


1 0 


* y * 


16 


5 


240 


2.3 


390 


1 I 




10 


5 


370 


1.5 


260 


1 2 


t/m * 


15 


5 


190 


1.7 


310 


t 3 




12 


5 


280 


1.1 


320 


I 4 


*/t/£/7 


12 


5 


210 


1.2 


370 


1 5 




10 


5 


330 


1.3 


420 


1 6 




15 


5 


380 


0.8 


330 


i 7 


P MM A 


16 


5 


400 


0.8 


380 


1 8 




14 


5 


350 


0.9 


330 



Cutt* 2. 0/«n>, 



: 0. 3 7aVg 



[0 0 5 0] H2tC. ^S^^I.^-XhSrffl 

[oo5n itczcommmxu. n-wi^ru > 

s^ao^OiiL (-5 5°C~1 2 5'C&30#) Sri 
OOO-f-f ^l/4Ttf-»T. ^t.'7*-;l«<I<0£ 

ffi^m^WllWl&titffiKtt 1 0 %OTT* 0 . 

[0052] (mm 3 ) znmmx'U. mm^-x 
h <7)&mm? tlx y-mi& 2um<r>mmsom%% 
t . k uTWWia 1 2 a mo««5/ 'j * 

(Si0 2 )tt«51BSI:,KHf5JII:Lt, 



2fifi%t . mtmt ixr 5 yrr? h jwbhbw ( m 

Y-24) 3M%h£. E«Q-/HCtaaiLTS<* 

[0053] I^S^-XhS:, UlSfeWl tmtTV 

l-b*H ?J\4&kt IX. ttA,*f'J7o-a«fcff-> 
•ki TV y VWUBRZfflUtAt:lz& 0 2 6 0 

°ci omm-t 1 oim ^A«oau-c, trr 

[0054] 
[H3] 





©JHfA 








Q 
«tZ 


am 


Q 

wtf 


10'cps 


sweet 
io- 5 nca 


* % 




1 9 




SO 


rasa 


50 


420 


1.2 


2.1 


320 


2 0 


50 




50 


440 


2.3 


3.2 


390 


2 1 


75 




25 


370 


1.5 


2.1 


260 


2 2 


50 


50 


240 


1.7 


1.1 " 


310 


2 3 


25 


75 


180 


1.1 


0.7 


420 


2 4 




75 


25 


210 


1.2 


1.8 


370 


2 5 


50 


50 


180 


0.8 


1.1 


480 


2 6 


25 


75 


130 


0.9 


0.5 


630 



[0055] msizztiztwi-xhzm^tzbz 
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[ 0 0 5 6 ] ifc. fi/UfU 7n-KH ( 2 6 0'C 1 0 
3Eflai«J»EWttfii*t:» IT 1 0 XVXTX'fy 0 . t'7 

[0057] (nttM4 ) iwwwrcu. swt^-^ 

htf)&g&?k L"tWtta2jum«C u»*7 5-8 
5M%k. 12jumgM)*«j/U^ (Si0 2 ) flff 
flCAurt^l LfclMWStfk . SSI OjumWvf 

(•JWcflS* (*) SSL A« r ^OA'-;P AU-2 1 



Oj ) <0fflii*»fc5~l 011%. »#xtf*i/|MBk 

;U^x';Pxxr^x^y^fli7 StK^l/V K 
WffitSS 1 2ll%i . flMkfflk LTT 5 VT^? h« 
fl#J (I3LLO r MY — 2 4 j ) 3fi*%k£. H$4d- 
yWcraWLfc. Wt0lli:H«t=Lr. t'7*-^£ 

coo58] znmfo^-z b zmwi 1 mmzrvr 
v nzm\m i . Rawer y > h E«sKta&B i 

[0059] 
[H4J 





s *u 


ttfl 


Au 


«t? 


10*cps 


io-*nci 


ftft 


2 7 


80 






5 


230 


0.7 


430 


2 8 


75 


y g ***** 




10 


130 


0.4 


550 


2 9 


80 






5 


420 


1.2 


320 


3 0 


80 






5 


320 


0.8 


380 


3 1 


75 






10 


260 


0.3 


440 



[00 60] ftffiC A u * 7 df LfclfilMSfrfcaan Lfc 
*KfcWCtt. IttWl CJt^«f fefcfik WftttO* 

**:C uS^w»««»*i*i±*-ii:4 1 k t leg 

[0061] (mnm5) z<?&mmt. *<-xh*<?> 

k LT 2 ju mcOC u m 8 0 *»% k . 



g 1 2 <7>SJc#S i 0 2 fclifii 1 * 5 




7 x J-)V AMx^Jf ^SfHIk ^Ui/x^xxr/^x 
* isWMbn 2 5 ft 7 5 «)Jt«0 WM7V y F 7 ~~ 
1 2M%k, Wmt LTTS ^7/7 hWOfl (* 
KM (tt) SL A« r MY-24j ) 3fl%t, $ 
fctCflHWfc LTO~5mi%^x^;^;l-h>-/U ( E 
C) . 7+)Vti)V\i\—)V (BC) . 7?->l^/H:>- 
^T-fer-h ( BC A ) . 2-2-4 MM^/l^y* 

y^-^y-fyiliAf* (mi be) co4SM 

[0062] 
[*5] 



k, fx 
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#39 
ttS 


0) 


UK 
10 3 cps 


io k ncBi 


WW 
ttft 


2 9 


12.0 




0 


420 


0.7 


320 


3 2 


11.5 


EC 


0.5 


240 


0.8 


560 


3 3 


11.5 


B C 


0.5 


210 


1.1 


770 


3 4 


11.5 


B CA 


0.5 


180 


1.3 


720 


3 5 


11.5 


HIBE 


0.5 


240 


1.4 


450 


3 6 


11.9 


B CA 


0.1 


310 


l.l 


400 


3 7 


11.0 


B C A 


LO 


140 


1.5 


550 


3 8 


10.0 


B CA 


2.0 


110 


2.5 


790 


♦3 9 


7.0 


B CA 


5.0 


40 


6.4 


1220 



m Cutt*: SMK, 2.0^ m 80w« 

12 /)i 5w t% 

mm m 75X + m»»xw» 25% 



[ 0 0 6 3 ] H5 izZtlZtW^-x h im^Hb # 
tf 18* */CTi i C u <0lI3r&ffi€O 1 0 ftUTF 

ft-tfi. }»W«jRftrC«L.<l>l±* t J!.^*i*. i*U4, 
[0064] ft*?)*D< , AKe^tJittx^^WJB 

z\cr>m<ni- o izm$Lcomm : Fz-&ti%x'i±, ffl&m. 



3»tX 

ttfX'Ztl. 

[0065] (mm 6 ) wmt. 

K-X b ammrf-t LX¥*tim 2 ,ti mCD C u ft £ 8 

onm.%k, weai 2/imtf5««s i o 2 t&Ktt? 

£5M%» t'X7i/-;WAfix^i/^88i:^v 

7VyFUc8ll!8*£S8~14. 5S4%t. a^it 
LTO. 5^7llX«l»«*7f)«, 4fctiT 
SXT^HRWWfl (H±*> TMY-24 j ) fc. £ 
=Mn-/l'KT««U itSO. 2mmcD»ii?l$rJBl£ 

[0066] 
[*6] 





mm 
mm 




10 a cps 


io- 9 ncm 




4 0 


Rft*« 


0.5 


120 


0.5 


540 


4 1 


3.0 


100 


1.6 


600 
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